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(54) APPARATUS AND METHOD FOR CLEANING SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus 
and a method for cleaning a substrate capable of 
improving detergency of the surface of the substrate by 
sufficiently removing fine particles on the surface of the 
substrate. 

SOLUTION: The method for cleaning the substrate 
comprises the steps of discharging the cleaning force of 
a liquid droplet from a cleaning nozzle 7 onto the surface 
of the substrate W rotated at a rotation stopping Pa of 
the substrate W as a center. The nozzle 7 has a gas 
discharge nozzle 100 for discharging air to its body 7b 
and a liquid discharge nozzle 200 for discharging pure 
water. The method further comprises the steps of 
setting the air discharged from a gas discharge port 101 
and the pure water discharged from a liquid discharge 
port 201 to a range of 0 to 110° of an incident angle a 
at its collision site G. The method also comprises the 
steps of mixing the air with the pure water in the air, and 
cleaning the surface of the substrate with a cleaning 
liquid of the liquid droplet formed as a spray state. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A fluid discharging means which is a substrate cleaning device and carries out the 
regurgitation of the fluid, and a gas discharging means which approaches said fluid ****** and 
carries out the regurgitation of the gas, A substrate cleaning device washing by mixing a 
preparation and a fluid breathed out from said fluid discharging means with a gas breathed out 
from said gas discharging means in the air, and making a penetrant remover of a generated drop 
collide with a substrates face. 

[Claim 2]A substrate cleaning device which is the substrate cleaning device according to claim 1, 
and is characterized by performing mixing of said fluid and a gas by making a fluid breathed out 
from said fluid discharging means, and a gas breathed out from said gas discharging means 
collide in the air. 

[Claim 3]A substrate cleaning device which is the substrate cleaning device according to claim 1, 
and is characterized by performing mixing of said fluid and a gas by being among a jet to one of 
the airs of a breathed^out fluid or a gas, and making another side breathe out. 
[Claim 4]Are the substrate cleaning device according to claim 1, and said fluid discharging means 
A liquid supply means. Have a liquid discharge port which carries out the regurgitation of the fluid 
supplied from the liquid supply means, and said gas discharging means A gas supply means, A 
substrate cleaning device which an angle which each axis in an intersection of an axis line which 
is provided with gas exhaust ports which carry out the regurgitation of the gas supplied by the 
gas supply means, and passes along said liquid discharge port, and an axis line passing through 
said gas exhaust ports makes is 0 times or more, and is characterized by being the range of 1 10 
degrees or less. 

[Claim 5]A liquid discharge port which carries out the regurgitation of the fluid which is a 
substrate cleaning device and was supplied from a liquid supply means. In immediately after a 
liquid discharge port into a fluid which equipped a nozzle with gas exhaust ports which carry out 
the regurgitation of the gas supplied from a gas supply means, and was breathed out from said 
liquid discharge port, A substrate cleaning device washing by making a penetrant remover of a 
drop which was breathed out from said gas exhaust ports that a gas should be mixed, and was 
generated by mixing of said fluid and a gas collide with a substrates face. 

[Claim 6]A substrate cleaning device which is the substrate cleaning device according to claim 5, 
and is characterized by performing mixing of said fluid and a gas by making a fluid breathed out 
from said liquid discharge port, and a gas breathed out from said gas exhaust ports collide in the 
air. 

[Claim 7]A substrate cleaning device which is the substrate cleaning device according to claim 5, 
and is characterized by performing mixing of said fluid and a gas by being among a jet to one of 
the airs of a breathed-out fluid or a gas, and making another side breathe out. 
[Claim 8]A substrate cleaning device, wherein it is the substrate cleaning device according to 
claim 5, and an angle which each axis in an intersection of an axis line passing through said liquid 
discharge port and an axis line passing through said gas exhaust ports makes is 0 times or more 
and a range of it is 110 degrees or less. 

[Claim 9]A substrate cleaning device having a control means controlled to operate said gas 
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supply means, to start gaseous regurgitation in the substrate cleaning device according to claim 
4 to 8, to operate said liquid supply means and to start regurgitation of a fluid after 
predetermined time. 

[Claim 10]A substrate cleaning device which suspends an operation of said liquid supply means 
in the substrate cleaning device according to claim 4 to 9, and is characterized by having a 
control means which controls said gas supply means to suspend an operation after 
predetermined time. 

[Claim 1 1]A substrate washing method washing a substrate using the substrate cleaning device 
according to claim 1 to 10. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the washing station and cleaning method for 
performing washing processing to various kinds of substrates, such as a semiconductor wafer, a 
glass substrate for liquid crystal displays, a PDP (plasma display panel) board or a glass 
substrate for magnetic disks, and a ceramic substrate. 
[0002] 

[Description of the Prior Art]The process of repeating and performing processing of membrane 
formation, etching, etc. on the surface of a semiconductor wafer (only henceforth a "substrate"), 
and forming the minute pattern is included in the manufacturing process of a semiconductor 
device. Since it is necessary to keep pure both sides of a substrate, especially the one direction 
of a substrate (thin coating film forming face) in which a thin film is formed for micro processing, 
washing processing of a substrate is performed if needed. 

[0003]Washing of the drip injection using the two fluid nozzle for washing which removes 
powerfully the contaminant in which the substrate cleaning device which washes the above 
conventional substrates has adhered on the surface of a substrate is proposed. 
[0004] Drawing 6 is the mimetic diagram of a washing station which used the conventional two 
fluid nozzle for washing. The spin chuck 52 in which this washing station holds the substrate W in 
the process cup 51 and the process cup 51, It has the electric motor 53 made to rotate this spin 
chuck 52, the gas supply means 55 which supplies the gas which pressurized the two fluid nozzle 
60 for washing which turns a drop to the surface of the substrate W and is spouted, and the 
liquid supply means 56 which supplies the fluid which pressurized the two fluid nozzle 60 for 
washing. The two fluid nozzle 60 for washing was held, and it has the robot arm 57 to which it is 
made to move. 

[0005] Drawing 7 is a sectional view of the conventional two fluid nozzle 60 for washing. The two 
fluid nozzle 60 for washing is provided with the 1st pipeline 61 with which gas passes through the 
inside of it, and the 2nd pipeline 62 with which penetrate the side attachment wall of the 1st 
pipeline 61, the tip part is prolonged even in the 1st pipeline 61 from the outside of the 1st 
pipeline 61, and a fluid passes through the inside of it. The tip of the 2nd pipeline 62 has 
extended in the same direction as the direction to which the 1st pipeline 61 extends. 
[0006]Next, operation of this washing station is explained. The substrate W is fixed to the spin 
chuck 52, and it rotates at predetermined number of rotations. The fluid which pressurized again 
the gas pressurized from the gas supply means 55 from the liquid supply means 56 is supplied to 
the two fluid nozzle 60 for washing, respectively. In the two fluid nozzle 60 for washing, gas and a 
fluid are mixed, it changes to a granular drop, and is accelerated by the flow of the gas in the 1st 
pipeline 61, and a fluid blows off from the tip of the 1st pipeline 61. The spray form drop which 
blew off collides with the surface of the substrate W, and removes the contaminant which has 
adhered on the surface of the substrate W. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since the gas and the fluid are mixed inside 
the two fluid nozzle 60 for washing in the above-mentioned washing station. When changing one 
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flow in order to change a flow for a gas and a fluid independently, respectively, the mutual 
pressure interfered within the 1st pipeline 61, and there was a problem that the flow of another 
side will also change. 

[0008]That is, since the pressure of the gas inside [ pipeline 61 ] the 1st will increase if a gas 
flow rate is made to increase in order to raise a detergency, the flow of the fluid supplied from 
the 2nd pipeline 62 will be pressed down. And the drop which blows off from the nozzle tip 
opening of the two fluid nozzle 60 had a problem which brings a different result from the original 
detergency by stopping a liquid flow rate. 

[0009]As a result, detailed particle, such as garbage and a slurry, remained in the substrate W 
surface, and it led to the fall of the yield in the manufacturing process of a semiconductor 
device, and had become a big problem. 

[0010]In the above-mentioned washing station, since the gas and the fluid were mixed inside the 
two fluid nozzle 60 for washing, it was accompanied by **** by deleting unevenness of nozzle 60 
internal surface. This **** existed, also when the affix which the fluid which adhered in the 
nozzle 60 dried was generated by shaving off at the time of mixing. 

[0011]Then, the purpose of this invention solves an above-mentioned technical technical 
problem, fully removes particle with a detailed substrate face, and there is in providing the 
substrate cleaning device which can wash a substrate face. 
[0012] 

[The means for solving a technical problem, and its operation and effect] To achieve the above 
objects, the fluid discharging means which this invention is a substrate cleaning device and 
carries out the regurgitation of the fluid. It is a substrate cleaning device washing by having a gas 
discharging means which approaches said fluid ****** and carries out the regurgitation of the 
gas, mixing the fluid breathed out from said fluid discharging means with the gas breathed out 
from said gas discharging means in the air, and making the penetrant remover of the generated 
drop collide with a substrates face. 

[0013]An invention concerning claim 2 is the substrate cleaning device according to claim 1, and 
mixing of said fluid and a gas is performed by making a fluid breathed out from said fluid 
discharging means, and a gas breathed out from said gas discharging means collide in the air. 
[0014]An invention concerning claim 3 is the substrate cleaning device according to claim 1, and 
mixing of said fluid and a gas is performed by being among a jet to one of the airs of a breathed- 
out fluid or a gas, and making another side breathe out. 

[0015]An invention concerning claim 4 is the substrate cleaning device according to claim 1, and 
said fluid discharging means A liquid supply means, Have a liquid discharge port which carries out 
the regurgitation of the fluid supplied from the liquid supply means, and said gas discharging 
means A gas supply means, An angle which each axis in an intersection of an axis line which is 
provided with gas exhaust ports which carry out the regurgitation of the gas supplied by the gas 
supply means, and passes along said liquid discharge port, and an axis line passing through said 
gas exhaust ports makes is 0 times or more, and is characterized by being the range of 1 10 
degrees or less. 

[001 6]A liquid discharge port which carries out the regurgitation of the fluid which an invention 
concerning claim 5 is a substrate cleaning device, and was supplied from a liquid supply means, 
In immediately after a liquid discharge port into a fluid which equipped a nozzle with gas exhaust 
ports which carry out the regurgitation of the gas supplied from a gas supply means, and was 
breathed out from said liquid discharge port. It is a substrate cleaning device washing by making 
a penetrant remover of a drop which was breathed out from said gas exhaust ports that a gas 
should be mixed, and was generated by mixing of said fluid and a gas collide with a substrates 
face. 

[0017]An invention concerning claim 6 is the substrate cleaning device according to claim 5, and 
mixing of said fluid and a gas is performed by making a fluid breathed out from said liquid 
discharge port, and a gas breathed out from said gas exhaust ports collide in the air. 
[0018]An invention concerning claim 7 is the substrate cleaning device according to claim 5, and 
mixing of said fluid and a gas is performed by being among a jet to one of the airs of a breathed- 
out fluid or a gas, and making another side breathe out. 
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[0019]An invention concerning claim 8 is the substrate cleaning device according to claim 5, and 
an angle which each axis in an intersection of an axis line passing through said liquid discharge 
port and an axis line passing through said gas exhaust ports makes is 0 times or more, and is 
characterized by being the range of 1 10 degrees or less. 

[0020]An invention concerning claim 9 has a control means controlled to operate said gas supply 
means, to start gaseous regurgitation, to operate said liquid supply means and to start 
regurgitation of a fluid after predetermined time in the substrate cleaning device according to 
claim 4 to 8. 

[0021 ]In the substrate cleaning device according to claim 4 to 9, an invention concerning claim 
10 suspends an operation of said liquid supply means, and has a control means which controls 
said gas supply means after predetermined time to suspend an operation. 

[0022]An invention concerning claim 11 is a substrate washing method washing a substrate using 
the substrate cleaning device according to claim 1 to 10. 

[0023]The operation of this invention is as follows. Here, according to the substrate cleaning 
device of an invention concerning claim 1 , a gas and a fluid are mixed in the air and a substrates 
face is washed by penetrant remover of a generated drop. 

[0024]Here, a penetrant remover of a drop is generated after being breathed out from a gas 
discharging means and a fluid discharging means. For this reason, a flow and the rate of flow of a 
fluid and a gas have the state where it carried out mutually-independent maintained. And it 
mixes in the air and, as a result, a fluid and a gas which were breathed out serve as a drop. 
Therefore, a desired drop style can be obtained, without a mutual flow interfering by mixing 
inside a pipe like the conventional two fluid nozzle, when a penetrant remover of a drop is 
generated. Therefore, by controlling a flow and the rate of flow of a fluid or a gas to a request, 
since a desired drop is obtained, the penetrant remover mixed and generated in the air in this 
way can fully remove detailed particle of a substrates face, and can raise a detergency of a 
substrate face. Generating of **** by shaving off an affix and garbage in an inside of a pipe can 
be prevented by mixing a gas and a fluid in the air. 

[0025]Even if a "substrates face" here is a field in which a thin film of a substrate was formed, it 
may be a field in which a thin film of a substrate is not formed, and any of the upper surface of a 
substrate and the undersurface may be sufficient as it. That is, a substrates face may be any 
field except the end face of an edge part of a substrate. 

[0026]A "penetrant remover" here may be a drop which a fluid and a gas are mixed and is 
generated by spray form, and a thing which a gas dissolved in a fluid when drop-ized when 
generated by only fluid may be sufficient as the drop. As a fluid, it may be any of pure water and 
drug solutions (for example, fluoric acid, sulfuric acid, chloride, nitric acid, phosphoric acid, acetic 
acid, ammonia, or these hydrogen-peroxide-solution solutions etc.), and if it is a fluid which can 
wash a substrates face, it is [ anything ] good. As a gas, they may be any of air, gaseous ozone, 
carbon dioxide, and hydrogen. 

[0027]According to the substrate cleaning device of an invention concerning claim 2, mixing in 
the air of a fluid and a gas is performed by making a fluid and a gas collide. As a result, a 
penetrant remover of a drop is certainly generated by substrates face, and a substrates face can 
be washed. 

[0028]According to the substrate cleaning device of an invention concerning claim 3, it is among 
a jet to one of the airs of a fluid and a gas, and mixing in the air of a fluid and a gas is performed 
by making another side breathe out. As a result, a penetrant remover of a drop is generated 
certainly and a substrates face can be washed. For example, it is among a gaseous jet, and when 
carrying out the regurgitation of the fluid, rateHimiting [ of the fluid ] is carried out to the 
gaseous rate of flow just behind regurgitation, it is promptly mixed with a gas, and a drop is 
generated. Since it is mixing in a gaseous jet and a drop generated is guided as it is at a jet, a 
drop can be prevented from scattering superfluously. 

[0029]According to the substrate cleaning device of an invention concerning claim 4, an angle 
which each axis in an intersection of an axis line passing through a liquid discharge port and an 
axis line passing through gas exhaust ports makes is 0 times or more, and a collision in the air of 
a fluid and a gas is set as the range of 1 10 degrees or less. As a result, a penetrant remover of a 
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drop is generated certainly and a substrates face can be washed. 

[0030]If an angle which each axis in an intersection of each axis line makes here is 0 times, 
regurgitation of a gas and a fluid will be in a parallel condition, and mixing will be performed by 
carrying out the regurgitation of another side into one jet of a fluid and a gas. When it was 1 1 0 
degrees or less, a drop by collision of a fluid and a gas was generated good. However, when 
larger than 1 10 degrees, a collision with a fluid and a gas became close to a head-on collision, 
and it was checked that a drop scatters not on one way but on all sides. That is, a drop which 
goes in a substrates face to washing a substrates face decreases, and good washing cannot be 
performed, then, a thing which it is 0 times or more and is considered as the range of 1 10 
degrees or less — a penetrant remover of a drop — one way — ** or **** — things are made. 
[0031] According to the substrate cleaning device of an invention concerning claim 5, a 
substrates face is washed by penetrant remover which a gas and a fluid formed with a drop in 
the air. And since a nozzle is equipped with a liquid discharge port and gas exhaust ports 
according to this substrate cleaning device, a penetrant remover can be made to collide with a 
substrates face by arranging a nozzle on a substrate. 

[0032]According to the substrate cleaning device of an invention concerning claim 6, mixing with 
a fluid and a gas is performed by making a fluid and a gas collide. As a result, a penetrant 
remover of a drop is certainly generated by substrates face, and a substrates face can be 
washed. 

[0033]According to the substrate cleaning device of an invention concerning claim 7, it is among 
a jet to one of the airs of a fluid and a gas, and mixing with a fluid and a gas is performed by 
making another side breathe out. As a result, a penetrant remover of a drop is certainly 
generated by substrates face, and a substrates face can be washed. 

[0034]According to the substrate cleaning device of an invention concerning claim 8, a nozzle is 
constituted by that an angle which each axis in an intersection of an axis line passing through a 
liquid discharge port and an axis line passing through gas exhaust ports makes is 0 times or 
more, and a collision in the air of a fluid and a gas will be set as the range of 1 10 degrees or less. 
As a result, a penetrant remover of a drop is generated certainly and a substrates face can be 
washed. 

[0035]According to the substrate cleaning device of an invention concerning claim 9. a fluid is 
breathed out after making a gas breathe out in the case of generation of a drop. As a result, a 
fluid collides with a gas from the breathed-out beginning, serves as a drop, and can exclude 
futility with which it collides in a substrates face with a liquid flow. 

[0036] According to the substrate cleaning device of an invention concerning claim 10, gaseous 
regurgitation is stopped after stopping regurgitation of a fluid in the case of a washing stop. As a 
result, a liquid flow can exclude futility with which it collides in a substrates face after washing of 
a substrates face by a penetrant remover of a drop. 

[0037]According to the substrate washing method of an invention concerning claim 1 1 , a cleaning 
method which washes a substrate with a penetrant remover by a drop which mixed a gas and a 
fluid in the air and was generated is provided. As a result, detailed particle of a substrates face 
can fully be removed and a detergency of a substrate face can be raised. 
[0038] 

[Embodiment of the Invention]Below, the substrate cleaning device concerning one embodiment 
of this invention for solving an above-mentioned technical technical problem is explained in detail 
with reference to an accompanying drawing. 

<1st example> drawing 1 is a block diagram showing the outline composition of the substrate 
cleaning device concerning an example, and drawing 2 is the top view. 

[0039]The numerals 1 are disc-like spins chuck among a figure, and the six holding pins 1a are 
set up by this spin chuck 1. As shown in drawing 1 , the spin chuck 1 rotates with the electric 
motor 5 via the axis of rotation 3 connected with the bottom. By this rotation, the substrate W 
by which contact support was carried out in the edge part with the holding pin 1a rotates in the 
level surface to the circumference of center-of-rotation Pa. Around the spin chuck 1 , the 
scattering prevention cup 9 for preventing the penetrant remover M breathed out from the 
washing nozzle 7 of 2 fluid types from dispersing is arranged. This scattering prevention cup 9 is 
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constituted so that it may go up and down to the spin chuck 1, as an arrow shows in a figure, 
when laying the unwashed substrate W in the spin chuck 1 or receiving the substrate W whose 
transportation means which is not illustrated has washed from the spin chuck 1. 
[0040]The washing nozzle 7 is supported with the posture in which the tip of the suspension arm 
8 is connected with the drum section 7b, and the regurgitation side 7a goes to the surface of the 
substrate W, as shown in drawing 1 . On the other hand, the base end of the suspension arm 8 is 
connected by rise and fall and the moving mechanism 1 1 . It is constituted so that it may go to 
the supply end position F through center-of-rotation Pa from the supply starting position K of 
the penetrant remover within a substrate W side, as shown in drawing 2 with this rise and fall and 
moving mechanism 1 1. It connects with the suspension arm 8 at the axis of rotation 11b of the 
rotary motor 1 1 a. It is for making the washing nozzle 7 rock on the substrate W around the 
center of rotation Pb of the rotary motor 1 1 a. 

[0041 ]The washing nozzle 7 constitutes the two fluid nozzle by which free passage connection of 
the piping 15a which introduces compressed air into the drum section 7b as a gas, and 15 d of 
the piping which introduces pure water as a fluid was made. The piping 15a is connected to the 
compressed-air-supply part 21 which it is good at and is equivalent to the gas supply means of 
this invention. The piping 15a is equipped with the electropneumatic regulator 17a adjusted to 
the pressure corresponding to the control signal into which the pressure of the circulating air 
was inputted from the controller 20, the pressure sensor 18a which detects the pressure of air, 
and the flow rate sensor 1 9a which detects a flow, respectively. 

[0042]The piping 1 5b is equipped with the electropneumatic regulator 1 7b adjusted to the 

pressure corresponding to the control signal into which the pressure of the circulating pure 
water was inputted from the controller 20, the pressure sensor 18b which detects the pressure 
of air, and the flow rate sensor 1 9b which detects a flow, respectively. The fluid used may not be 
restricted purely but may be ultrapure water etc. They may be any of drug solutions (for 
example, fluoric acid, sulfuric acid, chloride, nitric acid, phosphoric acid, acetic acid, ammonia, or 
these hydrogen-peroxide-solution solutions etc.). 

[0043]A control signal is inputted into each of the electropneumatic regulators 17a and 17b from 
the controller 20, and the pressure of each gas which circulates the piping 15a and 15b 
according to this control signal, and pure water is adjusted to it, respectively. On the other hand, 
the detection result detected from each of the pressure sensor 18a and the 18b flow rate 

sensors 19a and 19b one by one is fed back to the controller 20. 

[0044]The electric motor 5, rise and fall and a moving mechanism 11, the electropneumatic 
regulators 17a and 17b, the pressure sensors 18a and 18b, and each of the flow rate sensors 19a 
and 19b are connected to the controller 20. And the cleaning condition according to the 
substrate W is beforehand stored in the controller 20 as a washing program (called a recipe), and 
said each part is controlled according to the washing program of each substrate W of every. This 
controller 20 is equivalent to the control means of this invention. 

[0045]The directions part 30 used in order to choose a desired thing further out of creation and 
change of a washing program, and two or more washing programs is connected to the controller 
20. 

[0046]Now, next, the internal structure of the washing nozzle 7 provided with the characteristic 
composition of this example is explained in detail using figures. Drawing 3 is the sectional view 
seen from the device side which shows the composition of the washing nozzle 7 in simple. 
[0047]It is being fixed to the one end of the above-mentioned suspension arm 8 with the bolt 
etc., and the gas regurgitation nozzle 100 which has the gas exhaust ports 101, and the fluid 
regurgitation nozzle 200 which has the liquid discharge port 201 insert in the drum section 7b in 
the drum section 7b, and it is arranged. The gas regurgitation nozzle 100 and the fluid 
regurgitation nozzle 200 are connected to the above-mentioned compressed-air-supply part 21 
and the pure water feed zone 25 via the piping 15a and 15b which passes along the inside of the 
suspension arm 8. 

[0048]The gas regurgitation nozzle 100 is arranged so that the gas exhaust ports 101 may 
counter the surface of the substrate W, and the axis line PI passing through the gas exhaust 
ports 101 crosses at right angles to the surface of the substrate W. On the other hand, near the 
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gas regurgitation nozzle 100, the fluid regurgitation nozzle 200 inclines aslant, and is arranged, 
and the axis line P2 passing through the liquid discharge port 201 crosses aslant to the surface 
of the substrate W. And the axis line PI and the intersection at which P2 crosses serve as the 
collision part G which is a mixing zone of a fluid and a gas. 

[0049]And the drum section 7b of the washing nozzle 7 has the umbrella part 7c which it was 
cylindrical and the outer peripheral edge of the regurgitation side 7a projected caudad formed. 
The fluid regurgitation nozzle 200 is arranged at the upper face part 7d of the umbrella part 7c 
so that the gas regurgitation nozzle 100 may be arranged so that the gas exhaust ports 101 may 
be arranged, and the liquid discharge port 201 may be arranged in the middle of the umbrella part 
7c. The drum section 7b is formed in one with fluoro-resins, such as Teflon (registered 
trademark). 

[0050]Next, although the axis line PI in the collision part G and the degree alpha of incidence 
angle of P2 change a little with each fluid flow or rates of flow to generate the penetrant 
remover by a spray form drop by this washing nozzle 7, it is 0 times or more and the range of 
1 10 degrees or less is preferred. If each degree alpha of incidence angle is 0 times here, the 
regurgitation of air and pure water will be in a parallel condition, but a drop is generable by 
carrying out the regurgitation to another side in one jet. About the mode, the 2nd example 
mentioned later explains details. However, when the degree alpha of incidence angle was larger 
than 110 degrees, the collision with pure water and air became close to a head-on collision, and 
it was checked that a drop scatters not on one way but on all sides. That is, the drop which goes 
to washing the surface of the substrate W on the surface of the substrate W decreases, and 
good washing cannot be performed, then, the thing for which it is 0 times or more and the degree 
alpha of incidence angle is made into the range of 1 10 degrees or less — a spray form penetrant 
remover — one way — ** or **** — things are made. 

[0051 ]The distance beta from the liquid discharge port 201 to the collision part G is good to 
provide in 20 mm or less as a distance in which the pressure of the water jet of a fluid declines 
and a flow does not collapse more greatly than 0 mm. 

[0052]the collision part G — the regurgitation side 7a of the washing nozzle 7, and homotopic — 
or it is located in the surface side of the substrate W for a while. By carrying out like this, in the 
collision part G, outside influence can be prevented by the umbrella part 7c, and mixing of air can 
be considered as pure water. The spray form drop to an umbrella part 7c inner surface can be 
prevented from adhering and dripping by not approaching the upper face part 7d. And the interval 
of the collision part G and the surface of the substrate W should just be an interval according to 
the cleaning capacity for which it asks, and is usually preferably set as about 3-30 mm 100 mm 
or less. 

[0053]If Kaisei of the electropneumatic regulators 1 7a and 1 7b is carried out with the signal of 
the controller 20 by the above composition and air and pure water are supplied from the gas 
exhaust ports 101 and the liquid discharge port 201, drop-ization will be promoted by pure 
water's mixing into the jet of the air to inject, and collapsing jet structure. And the surface of the 
substrate W is washed by this spray form penetrant remover. 

[0054]Next, the washing processing operation by the substrate cleaning device which has the 
above composition is explained. First, the washing program according to the predetermined 
substrate W is chosen from the directions part 30, and is executed. If it does so, the scattering 
prevention cup 9 is dropped to the spin chuck 1, and in the state where the washing nozzle 7 is 
located in a position in readiness, by the hand of the substrate transfer robot which does not 
illustrate, it will be carried in in a substrate cleaning device, and the substrate W will be laid in 
the upper surface of the spin chuck 1 , and will be held. And while raising the scattering 
prevention cup 9, the washing nozzle 7 moves to a washing start position. Next, the spin chuck 1 
holding the substrate W rotates, and the substrate W rotates to a hand of cut focusing on 
center-of-rotation Pa (substrate rotation process). 

[0055] Next, carrying out the low speed rotary of the substrate W with constant speed, as shown 
in drawing 2 , the washing nozzle 7 passes along center-of-rotation Pa from the supply starting 
position K of a penetrant remover, and moves to the supply end position F (penetrant remover 
supply process). As for the revolving speed of the spin chuck 1, 10 to about 1000 rpm is 
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preferred. 

[0056]At this time, a control signal is sent to each electric sky regulators 17a and 17b from the 
controller 20, and the pressure of air and pure water is appropriately adjusted so that it may 
drop-ize by the collision part G. The result detected from each pressure sensors 1 8a and 1 8b 
and the flow rate sensors 19a and 19b is simultaneously fed back to the controller 20 one by 
one. That is, the air supplied from the compressed-air-supply part 21 is conveyed from the 
piping 1 5a, and the pure water feed zone 25 to pure water is simultaneously conveyed from the 
piping 15b. 

[0057]At this time, discharge starting of the air is carried out from the gas exhaust ports 101 of 
the washing nozzle 7, and pure water is supplied from the liquid discharge port 201 after 
specified time elapse. The pure water supplied to the collision part G by carrying out like this is 
mixed with the supplied air at the same time it is drop-ized. As a result, the drop which collided 
with air and was generated serves as spray form from the breathed-out beginning, and pure 
water can exclude the futility with which it collides on the surface of the substrate W with a 
liquid flow. Direct supply of this drop is carried out towards the substrate W as it is. 
[0058]Here, the spray velocity of a spray form penetrant remover can be set up by adjusting the 
flow and the rate of flow of the pure water which has the state where it carried out mutually- 
independent maintained, and air. Since air and pure water do not interfere in this control 
mutually, it is controlling the flow and the rate of flow of a fluid or a gas to a request, and a 
desired drop is obtained, and the detailed particle of a substrates face — enough — removal — 
things are made. 

[0059]Next, rotation of the substrate W by the spin chuck 1 is suspended. And finally, if the 
washing nozzle 7 arrives at the supply end position F, the control signal from the controller 20 
will be sent to the electropneumatic regulators 1 7a and 1 7b, supply of each feed stock will be 
suspended, and the washing nozzle 7 will be transported to the position in readiness 13. The 
regurgitation of air is stopped after the washing nozzle 7 stops the regurgitation of pure water in 
the case of this washing stop. As a result, a liquid flow can exclude the futility with which it 
collides on the surface of the substrate W after washing of the surface of the substrate W by a 
spray form penetrant remover. 

[0060]And it disperses, a substrate W side shakes off the penetrant remover which carried out 
the high velocity revolution of the substrate W, and has adhered to the substrate W side, a 
drying process is performed, and a series of operations are completed (drying process). At the 
end, the substrate W is taken out from the spin chuck 1 by the hand of the substrate transfer 
robot which does not illustrate, and washing processing with this substrate processing device to 
the one substrate W is completed. After this, it is accommodated in the cassette which can two 
or more sheet accommodate the substrate W. 

[0061] As mentioned above, according to this invention, a substrates face is washed by the 
penetrant remover of the drop which the gas and the fluid mixed in the air and generated. In that 
case, the penetrant remover of a drop is generated, after being breathed out from a gas 
discharging means and a fluid discharging means. For this reason, the flow and the rate of flow of 
a fluid and a gas have the state where it carried out mutually-independent maintained. And it 
mixes in the air and, as a result, the fluid and gas which were breathed out serve as a drop. 
Therefore, a desired drop can be obtained, without a mutual flow interfering, when the penetrant 
remover of a drop is generated. Therefore, the detailed particle of a substrates face can fully be 
removed and the detergency of a substrate face can be raised. 

[0062]It arranges so that the axis line PI which passes along the gas exhaust ports 101 of the 
washing nozzle 7 in the above-mentioned example may turn to the surface of the substrate W at 
an abbreviated perpendicular, but it may arrange so that it may be aslant suitable. 
[0063]As mentioned above, although one embodiment of this invention was described, this 
invention can also carry out mixing of a fluid and a gas with other gestalten. 
<2nd example> drawing 4 is the sectional view seen from the device side which shows other 
composition of the washing nozzle concerning the 2nd example of this invention in simple. About 
the same composition as the 1st example, a same sign is given and explanation is omitted. Other 
composition of the washing station which uses the washing nozzle of this 2nd example is the 
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same as that of the 1st example. As for the drum section 71b, as for the washing nozzle 71, the 
gas regurgitation nozzle 100 which has the gas exhaust ports 101 is inserted in an inside. And 
the gas exhaust ports 101 are arranged at the upper face part 71 d of the umbrella part 71c of 
the washing nozzle 7. The fluid regurgitation nozzle 300 is arranged in the lower end of the 
umbrella part 71c. 

[0064]The fluid regurgitation nozzle 300 is arranged at a level with the regurgitation side 7a, in 
the jet of air, the tip is a lower part of the gas exhaust ports 101, and extends, and is arranged. 
And a tip part is bent below, and it is arranged so that the liquid discharge port 301 may counter 
the surface of the substrate W. While the axis line PI passing through the gas exhaust ports 101 
crosses at right angles to the surface of the substrate W, it is in agreement also with the axis 
line passing through the liquid discharge port 301. And in the nearest to a discharge direction of 
the liquid discharge port 301, since the breathed-out pure water is promptly drop-ized by the jet 
of the air of the circumference, it serves as a collision part whose inside G1 of a figure is a 
mixing zone of a fluid and a gas. That is, the arrangement configuration of the degree of 
incidence angle of the axis line PI stretched in this 2nd example and the axis line passing 
through the liquid discharge port 301 is carried out as 0 times. 

[0065]As mentioned above, according to this 2nd example, it is among the jet of air and a drop is 
promptly generated by carrying out the regurgitation of the pure water. It is among a jet. and 
since a drop is generated, there is little spilling of a drop and a cleaning effect becomes good. 
The 2nd example should just carry out the regurgitation of another side into one jet, and each 
axis line of the liquid discharge port 301 and the gas exhaust ports 101 does not necessarily 
need to be in agreement. That is, as long as it can carry out the regurgitation of another side in 
one jet, some deliveries in a jet may be made to incline. 

[0066] <3rd example> drawing 5 is the sectional view seen from the device side which shows the 
composition of the washing nozzle concerning the 3rd example of this invention in simple. About 
the same composition as the 1st example, a same sign is given and explanation is omitted. Other 
composition of the washing station which uses the washing nozzle of this 3rd example is the 
same as that of the 1 st example. 

[0067]The fluid regurgitation nozzle 400 to which the washing nozzle 81 has the liquid discharge 
port 401 inside the drum section 81b is inserted in. And the liquid discharge port 401 is arranged 
at the upper face part 81 d of the umbrella part 81c of the washing nozzle 81. The gas 
regurgitation nozzle 500 specifies the gas passageway of the ring shape surrounding the fluid 
regurgitation nozzle 400. The tip part of the gas regurgitation nozzle 500 is made into tapered 
shape at the taper, and this nozzle orifice has countered the surface of the substrate W. The 
regurgitation locus of the gas from the gas exhaust ports 501 crosses the regurgitation locus of 
the pure water from the liquid discharge port 401. The fluid (pure water) style from the liquid 
discharge port 401 collides with gas flow in the collision part G2 in a mixing zone, gas flow — 
this collision part G2 — convergence **** — it is breathed out like. This mixing zone is the 
space of the lower end part of the drum section 81b. For this reason, in the nearest to the 
discharge direction of the pure water from the liquid discharge port 401, pure water is promptly 
drop-ized by the gas which collides with it. 

[0068]That is, in the nozzle of this 3rd example, a gas is breathed out so that the liquid flow of 
the pure water breathed out may be surrounded, and pure water and a gas collide and are mixed. 
The drop generated washes the range to which the surface of the substrate W was restricted in 
the state where it was distributed uniformly. When the nozzle 81 scans the surface of the 
substrate W, the whole surface of the substrate W is washed by the mixture of a gas and pure 
water. In this example, in the upper face part 81 d of the washing nozzle 81, the liquid discharge 
port 401 and the gas exhaust ports 501 do not need to be flat-tapped, and either may project 
them. 

[0069]As mentioned above, although one embodiment of this invention was described, this 
invention is not limited to an above-mentioned embodiment, and can also be carried out with the 
gestalt of further others. 

(1) Although air is supplied from the piping 15a and pure water is supplied from the piping 15b in 
this example mentioned above, pure water is supplied from the piping 15a, and it may be made to 
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supply air from the piping 15b. 

[0070](2) Although the gas supplied from the piping 15a is only air, it may be made to supply 
further only the gaseous mixture of air and the gas which contributes to a cleaning degree and 
the gas which only contributes to a cleaning degree, for example, gaseous ozone, carbon dioxide, 
and hydrogen in one embodiment mentioned above. 

[0071](3) Although it is a soft type substrate cleaning device which supplies the penetrant 
remover of a drop from the washing nozzle 7 in this example mentioned above, the washing 
nozzle 7 and hard type brush may be used together. 

[0072](4) Although the washing nozzle 7 is rocking only once the inside of the substrate W side 
which supplies a penetrant remover to one way in this example mentioned above, it may be made 
to carry out multiple-times rocking of the inside of a substrate W side. 

[0073](5) In one embodiment mentioned above, although the spin chuck 1 was considering it as 
the spin chuck of the pin maintenance type which rotates the edge part of the substrate W 
carrying out pin maintenance in the lower part and end face, it may be a suction type spin chuck 
which adsorbs the undersurface of the substrate W and holds it. 

[0074](6) It is or like [ the spin chuck 1 contacting the end face of the edge part of the 
substrate W ] at least three roller pins which rotate focusing on an axis parallel to center-of- 
rotation Pa of the substrate W. Especially the spin chuck using this roller pin is effective when 
washing both sides of the substrate W, and if the washing nozzle 7 is arranged in the position 
which sandwiches the substrate W, it can wash the whole region of substrate both sides good. 
[0075]Although the case where a semiconductor wafer is washed as the substrate W is explained 
in one embodiment mentioned above, This invention is widely applicable to washing of other 
substrates of various kinds of, such as a glass substrate for liquid crystal displays, a PDP 
(plasma display panel) board or a glass substrate for magnetic disks, and a ceramic substrate. 
This invention is applicable also to the shape of the substrate also to the square-shaped board 
of a square or a rectangle besides the circular board of one embodiment mentioned above. 
[0076]In addition, it is possible to perform various design variations within the limits of the 
matter indicated to the claim. 
[0077] 

[Effect of the Invention]As explained above, according to this invention, a desired drop style can 
be obtained, without a mutual flow interfering by mixing a gas and a fluid in the air which is the 
exterior of a washing nozzle. Therefore, since a desired drop is obtained, the detailed particle of 
a substrates face is fully removed and the effect that the detergency of a substrate face can be 
raised is done so. such as garbage, can be prevented as compared with the case where it 

is made to mix inside a nozzle. 



[Translation done.] 
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^ ucjf LTT^^-^^ mi^yX)\y7m^mimiciiLm 

[0 0 5 5] ^Alc^ a«W%-^iSft"e{giSlHie^^o 

m^him K e [iiiEft^vL> p a ^ffl ^ mm^riiim f s 

1 omSMjat^ 1 0 r pm:0^e> 1 0 0 0 r p mSS;bW 

[0 0 5 6] ci(D^^. nvbn— ^2 03b^e)#m^^ 
17 a. 17 b tC^iJWf ^;6^3M ^^ja. «^ 

20 S^n^o ^fc. W\m^. ^J^ti^ly'^l 8 a. 18b 

tgSM^vtM 9 a. 1 9 bt^ib^m-^ntti'^^tiK m 

^^nvha— ^2 otcy^-^— F^^^y^^n^o 

^a^si^n. iR!^«t67j<{ftS5&a5 2 5:o^e>ss57i<*'?si^i 5 

[0 0 5 7] ^(Om. ^?tyX7l/7 0M*ttffiP 1 0 1 
20 1 ;b^^M7jc:6^«^S&$n^c <l'9t-^<l^T% ffiS^gP 

iiLGicim'^nrcm7kimmit-^n^tmm^. 

[0 0 5 8] ccx\ mm^K(Dmi^m(Dmmmm^±. s 
mt(Dm.m^mM^pfimicMmr^^tx\ pm(Dm^ 

[0 0 5 9] :kl^. XtfV^-V ^y ^ 1 lC^^&MVJ(D\B\ 

^^m^±-^n^o ^i.xmmi^. m^yxjV7i3W4m 
TiiLmFicmmT^t. r3>ha-'^2 ot)^^(Dmmm 
^fDm^u^::Liy-^ 17 a. 17 bicm^^nx^mm 
^coim^m^±'^n. mi^y X)v 7 immnim i 3 ic^^ 
jM^n^o c(Dmm¥±om^'imy xji^7 It. m.7i<(D 

50 i^?^;?)'«a«Wf?3^ffit<itB'^^ n^^ltv^* <Ct ifX^ 
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[0 0 6 0] ^LT. affiW^«jllilKS-1iTa«Wffl 

-So 

[0 0 6 1] m¥}^mwtf^^^ io 

<i^::6^T^^o 20 
[0 0 6 2] ±fHO*]»^iltc:|ol^Tt±5Jt?^yX;l' 

7oM{*pttBp 1 0 1 :^a^f^'^L^^a$sp i tmm^co^ 

® ffiSStttc IP] < <]; ^ \z.wm L T i ^ ^ f4i6 fpj < <fc 
[0 0 6 3] i;(±. cofgs^o— ^sim^t-oi^TiiB^ 

mmm-v^^o ^4b\ m\mmmtmm,<r>mmz.m\^r so 
m^^y xjv:^im^^mi^mm(om(Dmm±m i mmm 
^{*ttttip 1 0 1 i o otmm 

1 dtct^. mt^ti^a 1 0 1 ;^«H$n;i)o ^^P7 1 c 

[0 0 6 4] ?g*«:ffiyXVl/3 0 Oti. ttaffl7atC7j< 

¥^ciB®^n. ^o$fejS:^>M{*ttmn 1 0 ioT7^T\ 
TT^-'-Nfflj/f ^n. ?gi*:p±tHp 3 0 1 tmm'^ommicn 

tC, i^f*ttmP3 0 1 ^ii§Pr^>L^$«^t>— gCbT:^ 
^LT. aSf*ti:mP3 0 1 fDtta3:^fR]ieifitc^l/^ 

mxi^^^^LMWP 1 i:iSf*R±a:iP3 0 1 ^m^^tM 



12 

[0 0 6 5] iUi. C0^2*StMtCcfcmf. SMfDUji 

p 3 0 1 ^^{^RtaiP i 0 1 o:>^ti^^n(D^AMm±^i^^ 

[0 0 6 6] <ll3*SSFll>0 5^i. <10^SJ^D||3^ 

[0 0 6 7] mwyX)\/s 1 \ts mus i biDi^gBtc?^ 
mtmuA 0 1 ;&»i-s?Ji$f*:ffttByx;i/4 o OTb'^ifii^ 

n^o -^LT. gfe^yX;V8 1 tD#gt5 8 1 cO±BgP8 
1 d^c^±. ?!^f*qtmP4 0 1 ;^^iaM-^n^o M*tttBy 
X;l/ 5 0 0 X;V 4 o o ^H/uff U 

:^^xaSS^*I^r^o ^#:ttttiyX;l/5 0 0O5fefi^ti 
5fe*EB^c 7^-^ ^« t ^ nr *3 D . o CO y X;vp?f p tiSftw 

OSS^CJ^fRlLTl/^^o MtttttBPS 0 1 7b^e>o»f*o 
ttffiWti. ?^f*:ttffiP4 0 1 7b^e>OM7j<Oti:m*LS»^C 

3St5oTi/^§o ?Ef*ttffiP4 0 \ t^^(omi^ (M7K) ^^k 

M{*?^^^cco«§;§gp{4G 2triK«t--9ct'9^cttm^ 

CCOtci^. iS^^f!±mP4 0 1 :6^^c0^tE7j<OtttH75-f^ 
cDit5fitc4si/^TM7]<ti-=ent^tS^'r cfc o T 1"^ 

[0 0 6 8] T^^t)-^. c(Dm3mMm<Dyxji^xit. 
it^^^o y X;b8 1 Tb^^a^fswioaffi^x^-wt^^^i ^ 

8 1 <D±mBS 1 dtc4ol/^T?^{*f±mP4 0 1 tHi^^t 

mp5 0 1 itm—'v$>^ii^^mi±'^<s E-^^ti-^'ff^mL 

[0 0 6 9] tX±. ^lOfSB^O-^SSmitC-ti^l^TSiBH 

(1) ±aNL/c*^]E(Sfi?ljTn^. ia^l 5a;^?^^SM^« 

a:^^eM7i<;&fttJ&L. iB^l 5 b ^ cfc 

[0 0 7 0] (2:) ^^^C. ±3zEL7c— 



(8) 



2002-270564 



13 

[00 7 1 ] (3) ±i$Lrz:^mmmTi±. 

[0 0 7 2] (4) ±mi-rz:^mmmTHi.. mmm^m 

[0 0 7 3] (5) Sfc. ±5SLfc-||^flmlfc*3^/•' 
•r S ®? I^O X tf ^^5^ -^^ >y ^ T'^ T J; V-'o 
[007 4] (6) ^SVH*. XtrvJ^-V-y^ Ui, S 

[0 0 7 5] ^fc. ±^htc—mmmmK^^-^ri±. » 
p (:/9Xv • ■r'^'xrw as. a&Si.^ 

[0 0 7 6] ^cDffi. ^mm^o:i^mictm-^nrcmm 

[0 0 7 7] 
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o^^^mt^. yx;i/rtgi5-ezi-&*-t^5^-& 
mil m^(Dmi^y Xji^commm'v&^^o 

1 XtfV^-^^y^ 

7. 7 K 8 1 m^yxji^ 

1 5 a — 1 5 d 
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19 a. 19b gia-tVit 

20 rnvha— 
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100. 5 0 0 ^^^qttHyX;!/ 

1 0 K 5 0 1 mttttiP 
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[06] 



[0 7] 



60 




55 



^57 



W 



56 



52 



M. 



/ 



o o_ o o 00 

O o XO n O O 



62 



53 



#P 2002-270564 



ran 

i8a 





(10) 



2002-270564 



[04] 



[05] 




?y // // // /V y>/ V/> yy 




>/ // // // // // yy >y /7-77 



(51)Int.Cl.'' 

G 1 1 B 5/84 



F I 

G 1 1 B 5/84 



r-73-1-- (##) 



MfI5Tl?±SIE:fls5jIia^:^rt±S 4 TB5^# 



(72) ^fS 

:ltiT 1 SJftO 1 :^0*Xi";->«5ttt 

F^f— i:.(##) 2H088 FA21 FA30 HAOl MA20 

2H090 JBOZ JB04 JC19 
5D112 AA02 AA24 BA03 BA04 BA09 
GA08 



